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EXECUTIVE SUMMARY 

This site has been placed in the ERRIS/CERCLIS data base as a result 
of its identification during the Surface Impoundment Assessment (SIA). 
Certain other sites have recently been added to CERCLIS because of 
their similar ownership, operator, or proximity to an identified SIA 
site. The information contained in Section II Site Name and Location: 
items 01 thru 10 may be found to vary from the existing CERCLIS infor­
mation; the information contained on EPA Form 2070-12 should be used 
henceforth as more accurately identifying the site name and location. 

Information to complete Form 2070-12 has been acquired from a number 
of sources including, but not limited to, SIA printouts, CERCLIS, the 
Illinois State Reclamation Plan for Abandoned Mined Land, and county 
plat books. Considering the age of certain information, and the lack 
of specificity, some interpretation and judgement has been required 
in reporting all information. Where duplication of material with a 
moderate confidence level occurred, that information has been reported. 
Where conflicting data has appeared, the most current information with 
the highest degree of confidence has been used. 

The materials of major concern at this location, with potential environ­
mental impact, would be gob piles, acid mine drainage, and impoundments 
to retain mine drainage and coal wash plant process waters. Low pH 
and high iron concentrations have long been associated with mine 
drainage. Iron pyrites and marcasites (FeS2) constitute approximately 

of Illinois coals and thru a complex oxi-
and FeS04 providing the sources for low 

More recent concerns are being raised 
constituents of mine run coal, which are 
mineral fraction and removed to the gob 

25% of the mineral fraction 
dation reaction yield H2SO4 
pH and Fe release problems 
because of the heavy metal 
contained primarily in the 
pile, with the pyrites, during initial processing. 

USEPA publication EPA-650/2-74-054 summarizes work done by the Illinois 
State Geological Survey and raises points of concern for this area 
of Illinois. Pages 33 thru 50 of this report summarize analytical 
results obtained on four major Illinois coals and fractions of the 
coals obtained by specific gravity separation techniques. Looking 
at the Herrin #6 coal member, fractions of 1.60 specific gravity and 
greater, metals are reported in the following ranges. 

As: 
Cd: 
Cr: 
Cu: 
Hg: 
Mn: 
Mo: 

Low 

23.0 
4.8 
31 
61 
0.68 
74 
14 

High 

244.0 ppm 
152.0 ppm 
71.0 ppm 
89.0 ppm 
3.80 ppm 

457 ppm 
215 ppm 

Ni 
Pb 
Sb 
Se 
V: 
Zn: 
Zr: 

Low 

76 
210 

2.8 
6.8 

60 
570 
21 

Hiah 

102 ppm 
2162 ppm 

12.0 ppm 
21.0 ppm 
85 ppm 

15170 ppm 
32 ppm 



Page 2 

Comparing the above information against surface water quality data 
reported in "Hydrology of Area 35, Eastern Region, Interior Coal 
Province, Illinois and Kentucky" published by the U.S. Dept. of Interior, 
Geologic Survey; open file report #81-403, portions of which are 
attached, one begins to grasp the potentials for environmental degra­
dation presented by mine drainage. In the USGS study, the maximum 
concentration of Ni found upstream of mining activity was 10 ppb, whereas 
downstream, the maximum value was 630 ppb. Mean values of Ni found 
were 6.1 ppb upstream, and 113 ppb downstream. The values for Ni repre­
sent a 63 fold increase of downstream maximum over the upstream maximum. 
Increases in the maximum concentrations of Cu were 27 fold, Zn at 32 
fold, Mg at 11.9 fold, and AI at 2,238 fold increase. 

The Illinois Department of Mines and Minerals and numerous private 
firms are involved in reclamati"Dn/remediation activities at a number 
of these sites. It is entirely possible that this site presents no 
hazard at this time, but the reverse is also possible. There is no 
evidence to indicate waste disposal, other than that associated with 
mine activity. A low priority has been assigned and site inspection 
activity should be considered on a representative selection of these 
sites on a time available basis. A higher priority was not assigned 
because of the regional scope of these sites and the high probability 
of existing remedial activities at high pollution potential sites. 

RML:tk:4/8/49(3/21/86) 

Attachment 
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8.0 SURFACE WATER (Continued) 
8.2 SURFACE-WATER QUALITY (Continued) 

a.2.4 IRON 

IRON CONCENTRATIONS ARE HIGHER 
DOWNSTREAM THAN UPSTREAM OF MINING 

Dissolved iron ranged from 0 to 640 micrograms per liter fug/U at sites 
upstream of mining and from 0 to 1,100,000 ng/L at sites downstream 
of mining. Total recoverable iron ranged from 100 to 31,000 \ig/L at 

the upstream sites and from 0 to 2,100,000 tig/L at the downstream sites. 

Iron is the fourth most abundant element in the 
Earth's crust with 4.7 percent (Petrucd, 1972). It is aft" 
important constituent of the surface and ground waters 
in this area because of its abundance in the sedimentary 
rocks of the Pennsylvanian System. Under natural condi­
tions, in sedimentary rock and ground water, iron is 
found primarily in the ferrous form (Fe**). It is the 
abundance and the instability of ferrous iron, when 
exposed to air, that probably influence many chemical 
reactions downstream of mining. Surface-mining 
processes increase the amount of iron available to the 
system by exposing more surface area of iron-bearing 
minerals to weathering conditions. Geologic and erosion-
al factors at sites upstream of mining maintain fairly 
stable concentrations of iron in streams. 

At sites upstream of mining, the measured range of 
concentration for dissolved iron was from 0 to 640 /ig/L 
with a mean of about 110 Mg/L. At sites downstream of 

mining, concentratioiu of dissolved iron ranged from 
0 to 1,100,000 Mg/L with a mean of about 20,000 Aig/L 
or approximately 20 milligrams per liter (m^L) 
(fig. 8.2.4-1 and 82.4-2 and table 8.2.4-1). 

Total recoverable iron for the sites upstream of 
mining ranged from 100 to 31,000 (ig/L with a mean of 
about 2,400 /ig/L. Total recoverable iron for the down­
stream sites ranged from 0 to 2,100,000 Mg/L with a 
mean of about 37,800 Mg/L or approximately 38 mg/L 
(fig. 8.2.4-1 and 8.2.4-3 and table 8.2.4-2). 

Concentrations of dissolved iron in surface water 
seldom reach I mg/L (American Public Health Associa­
tion, 1976, p. 207). For the upstream sites, the entire 
range of values is well below this level. The surface water 
of areas downstream of mining sometimes exceeded 
1 mg/L of dissolved iron. 

0 lIOMean 
v»-.-^..-« ~ 0 Minimum 
milligrams Dowmtre— < 
per Uter) 

Iron Vpatnam 
(dissolved 

640 Maximum 
-4 20,000 Mean 1,100,000 Maximum 

4 

Iron u 
(total 
recoverable 
micrograms 
per liter) 

lOOMinifflnm 2.400 Mean 

0 Minimum 

31,000 Maximum 
—4 
37.800 Mean 

' • I I I M H I 

2,100.000 Maxiqium 

I • I I ' l l J_ L l L l I ' 1 I I I m l 

100 1000 10.000 100.000 

Figure 8.2.4-1 R—gt of dtooiw* tnm and total ncoftnMt Iroa coocwtrattoiia 
I at dtaa apatrtaa and dowmtreaoi of miaiiig 

1,000,000 
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8.0 SURFACE WATER (Continued) 
8.2 SURFACE-WATER QUALITY (Continued) 

8.2.5 MANGANESE 

CONCENTRATIONS OF DISSOLVED AND TOTAL RECOVERABLE 
MANGANESE ARE HIGHER DOWNSTREAM THAN UPSTREAM OF MINING 

Mean values of dissolved and total recoverable menganese concentrations 
were approximately 7 to 10 times greater at the sites downstream of 

mining than at the upstream sites. 

Manganese is a common element widely distributed 
in igneous rocks and soils, but its total abundance in the 
Earth's crust is small enough to put it in the list of; 
"trace" elements. Manganese and iron have similar elec­
tronic configurations and behave similarly. Because 
manganese has a lower affinity for oxygen, it stays in 
solution longer than iron (Rankama and Sahama, 1950). 

For the sites upstream of mining in the study area, 
the measured concentrations of dissolved manganese 
ranged from 30 to 4,900 micrograms per liter (Mg/L) 
with a mean of about 560 Mg/L. This compares to a 
measured range of 20 to 91,000 Mg/L and a mean of 
about 4,100 MS/L for the sites downstream of mining 
(fig. 8.2.5-1 and 8.2.5-2 and table 8.2.5-1). 

Total recoverable manganese for the sites upstream 
of mining ranged from 30 to 3,900 Mg/L with a mean of 

about 570 Mg/L. Downstream of mining the measured 
values of total recoverable manganese ranged from 20 to 
240,000 Mg/L with a mean of about 5,590 Mg/L (fig. 
8.2.5-1 and 8.2.5-3 and table 8.2.5-2). 

According to Rankama and Sahama (1950) the 
Mn.Fe ratio in natural carbonate waters is about 5:1. 
This ratio is approximated by the upstream data for 
which the mean dissolved manganese value was 560 Mg/L 
and the mean dissolved iron value was 110 Mg/L. The 
mean values of dissolved manganese and dissolved iron 
for the downstream sites are 4,100 Mg/L and 20,000 Mg/L. 
respectively, resulting in a Mn:Fe ratio of 0.21:1. This 
decrease in the Mn:Fe ratio reflects the relatively large 
upstream to downstream increase in iron concentrations 
compared to manganese concentrations. 

Manganese 
(dissolved 
micrograms 
per liter) 

Manganese 
(total recoverable 
micrograms per 
liter) 

Upstream 
Downatrcaoi 

Upatrcaa 
Dowmtnaa 

30 Minimum 
20 Minimum 

J I I M m 

S60 Mean 

-l—LJ. JJ I I I 

4.900 Maximum 

570 Mean 3,900 Maximum 
5.590 Mean 

91,000. Maximum 

240,000 Maximum lur 

1000 
J ' I I l l 

10,000 10 100 
Fifun 8.2^1 Range of diMolvcd and total recoverabia mangancic concentrationa 

mcaanrcd at litea uprtrcan and dowMtream of mining 

100,000 
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8.0 SURFACE WATER (Continued) 
8.2 SURFACE-WATER QUALITY (Continued) 

8.2.6 SULFATE 

SULFATE CONCENTRATIONS ARE HIGHER DOWNSTREAM 
THAN UPSTREAM OF MINING 

Concentrations of sulfate ranged from 12 to 500 milligrams per liter (mg/L) 
at the sites upstream of mining and from IS to 12,000 mg/L at the downstream sites. 

Sulfate concentrations at downstream sites can be estimated using the equation: 
SULFA TE - 0.64 (SPECIFIC CONDUCTANCE) - 210. 

Sulfur occurs in the coal and associated strata as 
metallic sulfides, mainly in the form of pyiite (FeSj>*' 
and marcasite (FeSi), which are also sources of fenotu 
iron. When oxidized, the sulfides yield the sulfate ion 
and ferric oxide. At the sites upstream of mining, the 
sulfates are probably introduced to the water from 
stream cuts through exposed Pennsylvanian rocks. This 
would be a fairly steady source of sulfate with erosion 
and oxidation contributing to the dissolution of sulfate 
materials. 

The measured concentrations of sulfate at the up­
stream sites range from 12 to 500 mg/L with a mean 
value of 140 mg/L for all the observations at all the up­
stream sites. The upstream sulfate data contrast sharply 
with sulfate data for the downstream sites (table 8.2.6-1). 
The mean downstream sulfate value of 760 mg/L is 
larger than any value at an upstream site, and the maxi­
mum value of 12,000 mg/L is 24 times that of the largest 
value found at an upstream site (fig. 8.2.6-1). The mini­
mum sulfate value of 15 mg/L at the downstream sites is 
approximately the same as the minimum at the upstream 
sites. 

The contrast in sulfate concentrations between the 
'sites upstream and downstream of mining, as seen in 

figure 8.2.6-2. suggestt the higher sulfate concentratirau 
downstream of mining probably result from the increased 
exposiuv of sulfide-bearing minerals to weathering in the 
mined area. Toler (1980) related aimual sulfate loads to 
the area of surface mines as a percentage of total drain­
age area and showed that in southern Illinois sulfate can 
be used as an indicator of mine drainage (fig. 8.2.6-3). 

For the sites downstream of mining a comparison 
was made between sulfate concentrations and specific 
conductance. There is a strong correlation (correlation 
coefficient = 0.93) between the two variables in the 
range for specific conductance from 400 to 5,000 
Mmho/cm at 25°C. By using the regression equation 
represented by the line on the accompanying illustration 
(fig. 8.2.6-4), sulfate concentrations can be estimated at 
sites in the area downstream of mining from measure­
ments of specific conductance between 400 and 5,000 
Mmho/cm at 25''C. 
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8.0 SURFACE WATER (Continued) 
8.2 SURFACE-WATER QUALITY (Continued) 

8.2.7 ALKALINITY AND ACIDITY 

ACIDITY VALUES ARE HIGHER DOWNSTREAM THAN 
UPSTREAM OF SURFACE MINING AREAS 

Only one site upstream of mining had measurable acidity. Twenty-one sites downstream 
of mining had acidity values ranging from 0.1 to 99 milligrams per liter (mg/L) as the 

hydrogen ion (H*). Alkalinity values ranged from 0 to 390 mg/L as calcium carbonate 
(C^COj) at the upstream sites and from 0 to 520 mg/L as CaCOj at the downstreem sites. 

Acidity is defined as "the quantitative capadty.t^ 
an aqueous media to react with hydroxyl ions" and is* 
expressed in mg/L as the hydrogen ion (H*). It is an 
important parameter to measure in areas affected by sur­
face mining because when present in significant amounts 
it is an indication that acid-forming materials are inter­
acting with the surface water. Alkalinity is defined as the 
capacity of the solution to react with hydrogen ions and 
is commonly reported in mg/L as CaCOs even though 
CaC03 may not be the source of or be responsible for 
all the buffering capability. 

One site upstream of mining had measurable acidity. 
Twenty-three of forty-eight sites downstream of mining 
had measurable acidity that ranged from 0.1 to 99 mg/L 
Jis H* (fig. 8.2.7-1 and 8.2.7-2 and table 8.2.7-1). 

Alkalinity at sites upstream of mining ranged from 
0 to 390 mg/L as CaCOs with a mean of 92 mg/L as 
CaCO]. The sites dowiutream of mining had a range in 
alkalinity from 0 to 520 mg/L as CaCOs with a mean 
of 88 mg/L (fig. 8.2.7-1 and table 8.2.7-2). 

Although mean values for alkalinity at the upstream 
and downstream sites are similar (fig. 8.2.7-3), variations 
between sites, especially downstream of mining, are 
great. Surface mining exposes not only the pyrites and 
marcasites (acid-forming materials) but also the lime­
stones (source of CaCOj) of the Pennsylvanian System. 
The variability of alkaUnity values at the sites down­
stream of mining may depend on the amounts of lime­
stone exposed during mining. 

Acidity 

(milligrams 
per liter) 

Alkalinity 
(milligrams 
per liter) 

Upstreani 

Downstrcani 

Ui 

0 Minimum 1.0 Maximum 

0 Minimum 100 Maximum 

0 Minimum 92 Mean 390 Maximum 

0 Minimum 88 Mean 520 Maximum 

0.1 
I I I I 1 1 l U l L I 

1 10 100 
I I I I I I I I 

1000 
Fignre t.2.7-1 Range at acidity and allialinity valiMB at litea npatnam and downatraam of mininf 
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8.0 SURFACE WATER (Continued) 
8.2 SURFACE-WATER QUALITY (Continued) 

8.2.8 TRACE ELEMENTS AND OTHER CONSTITUENTS 

CONCENTRATIONS OF TRACE ELEMENTS 
VARY IN THE STUDY AREA 

Concentrations of many trace elements and other water-quality constituents 
differed between sites upstream and downstream of surface mining. 

Concentrations of many dissolved constituents 
differed between sites upstream and downstream of 
mining as shown in figure 8.2.8-1. In water, copper, zinc, 
boron, calcium, nickel, magnesium, and alumintihr all 
had hi^er mean concentrations downstream of mining 
than upstream. Concentrations of carbon dioxide in 

water and total iron in the bottom nuterial were also 
hi^er dowiutream of mining. Mean concentratioiu of 
total manganese in bottom material showed little differ­
ence between upstream and downstream sites. Dissolved 
chloride concentrations were less downstream than up­
stream of mining. 
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Socio-Economic Resources 

The population of Saline County totaled 26,500 in 1975; an 

increase to 27.200 is projected fo r 1980. Major population 

concentrations are associated wi th three munic ipa l i t ies : Harrlsburg 

(9,535) . Eldorado (4,757). and Carr ier M i l l s (2,013). 

Eaploynent in 1975 totaled 9,489. wi th 855 residents recorded 

as owners of or eiiployed by fan»s, 1,997 employed by state and 

local governments, and 681 employed by nines. Other employment 

included pr ivate or non-farm occupations. The 1975 per capita 

personal income was $5,058. Farm and mining associated incomes 

represented 3.7 and 9.2 percent of the county's to ta l personal 

income, respect ively. 

Naturol-Culturol Resources 

The land area of Saline County to ta ls 245,760 acres. In 1967, 

land use was Ident i f ied as 54.4 percent cropland, 12.6 percent 

pasture, 14.2 percent fo res t , and 18.8 percent in other uses. Other 

uses included federal lands, urban areas, and small water areas, of 

which 38.1 percent was associated wi th urban set t ings. 

The county is in the Nt. Vernon H i l l Country Section of the 

Southern T i l l Plain Natural D iv is ion , the Bottomlands Section of 

the Wabash Border D iv is ion, and the Greater Shawnee H i l l s Section 

of the Shawnee H i l l s Div is ion. Natural f lo ra consists of remnant 

p r a i r i e species; oak-hicVory upland fo res ts ; mesic forests of oaks, 

h ickor ies , white oak, basswood, sugar maple, w i ld black cherry, 

s l ippery elm and black walnut; and f loodplain forests of s i l ve r 

maples, wi l lows, sycamore, and American elm. Bottomland forests of 

the Wabash Border Divis ion also contain several oak species, sweet-

gum, hackberry and pecan. Faunal associations are predcninantly 

those of forest and agr icu l tu ra l habi ta ts , wi th d i s t i nc t i ve fauna 

including northern crayf ish f r o g , northern fence l i z a r d , ground 

sk ink . f i ve - l i ned skink. and broad-headed skink. State and federal 

threatened and endangered species that may occur in suitable 

habi tat (followed by numbers recently observed In the county) 

include 5 (0) namuls and 16 (1) b i rds . 

Soi ls of Saline County developed pr imar i ly from outwash 

materials into so i ls of the Littleton-Proctor-Plano-Camden-Hurst-

Ginat associat ion, and loess (Ava-Bluford-Wynoose and Grantsburg-

Robbs-Wellston associat ions). Topography consists of r o l l i n g t i l l 

The county is i n the Ohio River Basin and contains 1,074 water 

inpoun<kients covering 2,223.5 acres and 83.S miles of streams. 

Public land is pr imar i ly associated wi th the Shawnee National 

Forest (12,801 acres). Other state and federa l ly owned or managed 

lands Include the Saline County Fish and W i l d l i f e Area (1.208 

acres) and an access area to the Shawnee National Forest (245 

acres). In add i t ion , the Carrier H i l l s Archaeological D i s t r i c t 

(located near Carrier H i l l s ) is l i s ted on the National Register of 

His tor ic Places. 

Cool Resources 
Coal mining In Saline County has been extensive; inventory 

records Iden t i f ied over 11,000 acres of surface-mined land and 127 

abandoned underground nines. In add i t ion , s ix surface mine operations 

and two underground mines remain act ive. Records of ear ly d r i f t 

mines date back to the ISSO's, when simple techniques were used to 

remove coal from natural outcrops near Pankeyvil le. As coal seams 

were Iden t i f i ed and mapped, small mining operations dominated the 

southern port ion of the county. Nunerous seams occurred at readi ly 

accessible depths; consequently, small operators survived in Saline 

County amidst several major corporations. Wasson Coal, Sahara Coal 

(formerly O'Eara), Peabody Coal, and the Saline County Coal 

companies a l l operated several large nines through the 1930's. 

Expansion of the mining industry stimulated rapid deve1opff«nt of 

Harrlsburg and the surrounding area as coal mining became the major 

industry of the county. The development of surface mining tech­

niques fur ther stimulated the industry in l a t e r years. 

Five coal seams have been mined in Saline County. Seam No. 5 

(Harr lsburg). No. 6 (Herr in ) , No. 7 (Danvi l le) and the Davis-Dekoven 

association have been mined by underground and surface operations. 

Coal seam No. 2 (Colchester) has been worked underground, but has not 

been st r ipped. Seam Ho. 4 represents the most important seam mined 

by deep mines, while the No. 6 seam has been most extensively worked 

by surface mines. These seams averaged approximately 5 feet th ick 

throughout the county. Of the surface-mined a m , 5,584 acres were 

mined p r i o r to 1962 (pre-law). 

Cumulative coal production by a l l methods in Saline County through 

1978 exceeded 250.6 m i l l i on tons, of which 15 percent has been 

accounted for by current ly active mines. Estimates of coal resources 

w i th in the county near 4.2 b i l l i o n tons, of which 11.8 percent is 

'"ricMn.-oH <Lt,-inn,ih?p. Of the strippahJe reserve. B6.7 percent is 

economically and lega l ly recoverable. 

Mining in Saline County has affected 12,251.3 to ta l surface acres, 

of which 497.8 acres were affected by underground mining. Previous 

inventories i d e n t i f i e d 4,021.9 problem acres associated wi th barren 

refuse, exposed s p o i l s , affected inpouncknents, and adjacent d is ­

turbed areas. Approximately 3,312 acres were t e n t a t i v e l y c l a s ­

s i f i e d as e l i g i b l e f o r reclamation. E l i g ib le lands and water, 

associated wi th 23 abandoned underground mines and 18 surface-mined 

areas, consist of 390.9 acres of exposed gob. 195.9 acres of uncovered 

s l u r r y , 59.0 acres o f inact ive t ipp le s i t e s , 2,464.6 acres of problem 

s p o i l s . 160.3 acres of pol luted Impoundments, and 40.9 acres of o f f -

s i t e affected areas. The largest e l i g i b l e s i tes include the aban­

doned Harco underground nine (S-S, 149.7 acres) and the Peabody No. 40 

Mine (S-46, 15.3 acres) , both northwest of Harrlsburg, and two large 

areas surface mined by Stonefort Coal Company near Stonefort (Area 

18, 845.0 acres) and Saxton Coal Company north of Somerset (Area 12, 

731.0 acres). Addit ional problems are associated with several open 

or inadequately sealed mine entr ies located in the eastern port ion 

of the county and subsidence-related damage. Almost 20 percent of 

Saline County is undermined. E l ig ib le lands are d is t r ibu ted between 

the Middle Fork Saline River (A-02), the South Fork Saline River 

(A-03), and the Saline River (A-04) hydrological set^ients of the 

Ohio River Basin. 

Reclamation work has been i n i t i a t e d at three underground mine 

s i tes by the I l l i n o i s Abandoned Mined Land Reclamation Council. 

lAMLRC reclamation projects included the f i l l i n g and sealing of 

hazardous mine entr ies and removal of unsafe t ipp le structures at 

the Wasson Mine No. 1 (S-12) In Wasson and the Muddy Mine (S-10) 

in Muddy, and f i l l i n g of inadequately sealed entr ies at the Blue 

Blaze Mine (S-42) west of Carrier H i l l s . In add i t ion , the SCS-RAMP 

program has I n i t i a t e d reclamation a c t i v i t i e s at the Wasson Mine No. 2 

(S-11) also located west of Carrier M i l l s . Remlning and reclamation 

of e l i g i b l e spoilbank areas is being accomplished by act ive mining 

associated wi th the Peabody Coal Company Wi l l Scarlet surface mine. 

Three refuse areas have been permitted by the I l l i n o i s EPA for 

secondary coal recovery. In addit ion to problem acreage w i th in the 

county, reports of po ten t ia l l y dangerous methane gas leaks from 

abandoned mines have also been recorded. In January, 1979, the 

lAMLRC completed emergency work necessary to stop a methane gas 

leak from an abandoned O'Gara Coal Company mine {U-53) in the town 

of Eldorado. 
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